Somatomedin and analogues of cyclic AMP increase the number of cells synthesizing DNA in cartilage from hypophysectomized rats.
The effects of somatomedin and certain nucleotides on nuclear labelling of cartilage cells with [3H]thymidine were determined by autoradiography. Segments of costal cartilage from hypophysectomized rats were incubated for 24 h in a basal medium with or without additions and then pulsed for 2 h with [3H]thymidine in the basal medium. Both somatomedin (0.1 U/ml) and Bt2cAMP (10(-4)M) increased the number of labelled nuclei, and the combined effects were more than additive. A parallelism between the effects of these agents on nuclear labelling and their effects on total thymidine incorporation into DNA was demonstrated. The 8-bromated derivative of cAMP (10(-4)M) also enhanced chondrocyte nuclear labelling, but neither 8-Br-5'-AMP (10(-4)7) nor 8-Br-cGMP (10(-4)M) exhibited actions of the cAMP analogues. It is concluded that in cartilage obtained from hypophysectomized rats and incubated under the specified conditions (1) both somatomedin and cAMP analogues increase the number of cells synthesizing DNA as well as total thymidine incorporation into DNA, (2) the effects of the hormone and cyclic nucleotide in combination are synergistic, and (3) the increased incorporation of labelled thymidine into DNA reflects increased DNA synthesis and not merely an alteration of the specific activity of the intracellular thymidine nucleotide pool.